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Epitome 

(57) [Abstract] 

[Technical problem] With a very simple configuration, the compound electric vehicle which can 
realize part time 4WD is offered. 

[Means for Solution] He equips the drive of a rear wheel 7 with an induction motor 8, and is trying to 
drive by alternating current generated output of the generator 6 in which this induction motor is 
formed at a front-wheel 1 side. An induction motor 8 does not generate running torque, without a 
rear wheel's 7 also carrying out follower rotation with the same rotational speed as a front wheel 1, 
and an induction motor being resisting with the property, by run state currently rotated without the 
front wheel 1 of an automobile causing a slip, since torque is generated and the rotation drive of the 
rotator is carried out, when rotating magnetic field which a stator generates, and rotational speed of 
a rotator shift. However, if a front wheel 1 slips, a gap arises between rotating magnetic field 
generated in a stator of an induction motor 8 with alternating current power which a generator 6 
generates, and rotational speed of a rotator, driving torque over a rear wheel 7 occurs, and it will be 
in 4WD condition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Four-wheel-drive equipment characterized by providing the following The 1 st wheel driving 
shaft and the 2nd wheel driving shaft A prime mover A generator which generates alternating 
current power with rotation driving force of said prime mover The 2nd gear which transmits rotation 
driving force of said prime mover to said 1st wheel driving shaft, transmits rotation driving force of 
the 1st gear which carries out a rotation drive, an induction motor by which receives alternating 
current power of said generator and a rotation drive is carried out, and said induction motor to said 
2nd wheel driving shaft, and carries out a rotation drive 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the four-wheel-drive 

equipment of an electric vehicle. 

[0002] 

[Description of the Prior Art] Either of the conventional, for example, order, rings (in the following 
explanation) In the compound electric vehicle which carries out a rotation drive by the prime mover 
a front wheel — carrying out — When it constitutes four-wheel-drive equipment, while carrying out 
the rotation drive of the front wheel shaft by the prime mover, the rotation drive of the generator is 
carried out. It is the configuration which AC-DC conversion of the alternating current generated 



file://H:¥JPOEn¥JP-A-2000-264086.html 



2/13/2004 



JP-A-2000-264086 



Page 4 of 7 



output of that generator is carried out, and stores electricity a capacitor or a battery, carries out 
DC-AC conversion of that accumulation-of-electricity force at reverse, supplies the AC motor for 
rear drives and carries out the rotation drive of the rear wheel shaft with this AC motor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to perform appropriately 
torque allocation with the driving torque of a front wheel by the prime mover, and the driving torque 
of the rear wheel by the AC motor according to an operation condition in the case of such four- 
wheel-drive equipment of the conventional compound electric vehicle The converter which performs 
AC-DC conversion, and the inverter which performs DC-AC conversion, And the controller which 
performs operation control complicated for suitable control of a converter and an inverter 
indispensable [ the capacitor or battery for storing electricity ] was needed, and while circuitry 
became complicated, there was a trouble which becomes expensive in cost. 

[0004] This invention was made in view of such a conventional trouble, is an easy configuration, and 
can be constituted in cost and cheaply, and, moreover, it aims at offering the four-wheel- drive 
equipment which can perform a four-wheel drive certainly in the transit condition which needs a 
four-wheel drive. 
[0005] - 

[Means for Solving the Problem] Four-wheel-drive equipment of invention of claim 1 The 1st wheel 
driving shaft and the 2nd wheel driving shaft, A prime mover and a generator which generates 
alternating current power with rotation driving force of said prime mover, The 1st gear which 
transmits rotation driving force of said prime mover to said 1st wheel driving shaft, and carries out a 
rotation drive, It has an induction motor by which receives alternating current power of said 
generator and a rotation drive is carried out, and the 2nd gear which transmits rotation driving force 
of said induction motor to said 2nd wheel driving shaft, and carries out a rotation drive. 
[0006] A motor formed in the drive of the 2nd axis arm with four— wheel -drive equipment of 
invention of claim 1 is an induction motor. This induction motor with that property Since torque is 
generated and the rotation drive of the rotator is carried out when rotating magnetic field which a 
stator generates, and rotational speed of a rotator shift In a run state currently rotated without 
causing a slip, a wheel of the 1st wheel driving shaft of an automobile It runs in the state of a two- 
flower drive, without [ without a wheel of the 2nd wheel driving shaft also carries out follower 
rotation with the same rotational speed as a wheel of the 1st wheel driving shaft and an induction 
motor is resisting, and / therefore ] generating running torque. 

[0007] However, if a wheel of the 1st wheel driving shaft causes a slip like [when a wheel at a case 
where it is running a transit condition, for example slipping and a cone road surface, that an original 
four-wheel drive is needed, or the time of the 1st wheel drive carries out a stack ], rotational speed 
will become larger than rotational speed of a wheel of the 2nd wheel driving shaft, and speed 
difference will generate a wheel of this 1st wheel driving shaft. Consequently, rotating magnetic field 
of a stator of an induction motor become quicker than rotational speed of a rotator, slipping occurs, 
and running torque occurs in an induction motor, and by this, rotation driving force is given to the 
2nd wheel driving shaft, the rotation drive of that wheel is carried out, and it changes into a four- 
wheel-drive condition. 

[0008] Consequently, stable transit of an automobile in a skid or a cone road surface is enabled 
according to grip force of a wheel of the 2nd wheel driving shaft which has not slipped, and escape 
from a stack is enabled. 
[0009] 

[Effect of the Invention] According to invention of claim 1, complicated circuitry like before is lost 
and there is nothing to need expensive passive circuit elements, and it is easy, therefore it can be 
made in cost and cheap and the PERT/TIME four-wheel-drive equipment which can shift to a four- 
wheel drive automatically certainly can consist of transit conditions which originally need a four- 
wheel drive. 
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[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail based on drawing. Drawi ng 1 shows the gestalt of one operation of the four-wheehdrive 
equipment in a compound electric vehicle. Hereafter, in order to give explanation brief, a front-wheel 
driving shaft and the 2nd wheel driving shaft are explained for the 1st wheel driving shaft as a rear- 
drive shaft. However, it does not become a problem that order interchanges practical. 
[001 1] this — a four-wheel drive — equipment — **** — a front wheel — one — a driving shaft - 

- two — rotation — a drive — ****** — a prime mover (ENG) — three — this — a prime mover - 

- three — rotation — driving force — transmitting — a sake — transmission (T/M) — four — this 

- transmission — four — rotation — an output — right and left — a front wheel — one — 
transmitting — a sake — a differential gear (Diff) — five — and — a prime mover — three — 
rotation — driving force — direct Here, a generator 6 may be made the connection in which a 
rotation drive is carried out by the rotation output of transmission 4 by which a rotation drive is 
carried out by the prime mover 3. 

[0012] This four-wheel-drive equipment is equipped with the differential gear (Diff) 11 for 
transmitting to a rear wheel 7 as a rotation drive of a rear wheel 7 again through the transmission 
(T/M) 9 for transmitting an induction motor (M) 8 and the rotation driving force of this induction 
motor 8, and the rear-drive shaft 10 of right and left of the rotation output of this transmission 9. 
[0013] Between the generator 6 by the side of before, and the induction motor 8 on the backside, 
three phase strong ** Rhine 12 connects. And fundamentally, a generator 6 and an induction motor 
8 are made into the same specification, and are using a generator and another side for one side as 
induction motors. Therefore, the mechanical size of a rotator and a stator and an electric property 
are the same. And he is trying to supply the three-phase-alternating-current generation-of- 
electrical-energy force of a generator 6 to the stator of an induction motor 8 through three phase 
strong ** Rhine 12. 

[0014] Next, actuation of the four-wheel-drive equipment of the above-mentioned configuration is 
explained. 

[0015] The usual transit in the condition that the slip is not generated in a <usual transit> forward 
rear wheel is as follows. ** which the rotation driving force which a prime mover 3 generates is 
transmitted [ ** ] to the front-wheel driving shaft 2 through transmission 4 and a differential gear 5, 
carries out the rotation drive of the front wheel 1, and makes it run an automobile. 
[0016] In this run state, since the slip is not generated for the front wheel 1 used as a driving wheel, 
the order rings 1 and 7 are rotating at uniform velocity. Therefore, the rotator of an induction motor 
8 is also rotating the rotator of a generator 6 at uniform velocity. In this uniform rotation, a 
generator 6 supplies the generated output of B curve in drawing 2 (a) to the stator of an induction 
motor 8 through three phase strong ** Rhine 12. However, the rotator of an induction motor 8 is 
the rotating magnetic field and uniform velocity which are generated with the alternating current 
power supplied to this stator, and as rotation driving force is not received from rotating magnetic 
field, therefore it is shown at the B point of drawing 2 (b), the traction of a rear wheel 7 is zero 
mostly. 

[001 7] That is, by the run state without the speed difference, it will run a front wheel 1 by the two- 
flower drive method used as a driving wheel between the order ring 1 and 7. And since driving 
torque occurs only in the driving shaft by the side of a generator 6 (here front-wheel driving shaft 
2), the wheel (rear wheel 7) by the side of the driving shaft by the side of an induction motor 8 (here 
rear-drive shaft 10) does not cause a slip. 

[0018] When running the case where sudden start <when a slip is generated for a front wheel> is 
carried out, slipping, and a cone road surface, and when a front wheel 1 carries out a stack, a slip is 
generated for a front wheel 1, rotational speed rises suddenly and a rotational-speed difference 
occurs between rear wheels 7. 

[0019] If such speed difference occurs, the front-wheel driving shaft 2 will rotate with the rotation 
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driving force by the prime mover 3 at high speed, and the rotational speed of the rotator of a 
generator 6 will rise. Consequently, the generation-of-electricahenergy output of a generator 6 is 
made into the three-phase alternating current of high frequency, and is supplied to the stator of the 
induction motor 8 by the side of a rear wheel through three phase strong** Rhine 1 2. 
[0020] On the other hand, in an induction motor 8, since the rotational speed of a rear wheel 7 is 
lower than the rotational speed of a front wheel 1, it will become low [the ratio more nearly same 
than the rotational speed of the rotator of the generator 6 by the side of a front wheel as the 
rotational speed of the rotator]. Consequently, delay arises in the rotational speed of a rotatorto 
the rotating magnetic field which the stator of an induction motor 8 generates, a rotator receives 
driving torque as shown by the C curve in drawing 2 (b), and that driving torque comes to carry out 
the rotation drive of the rear-drive shaft 10 and rear wheel 7 which are combined with this. 
[0021] That is, when a slip is generated for a front wheel 1 and a rotational-speed difference arises 
between rear wheels 7, an induction motor 8 generates the driving torque according to the speed 
difference, a rotation drive is carried out by it and a rear wheel 7 will be in the condition of a four- 
wheel drive in emergency as a result by it. The start acceleration which the transit of which could 
slip out of the stack by this when the stack had occurred for the front wheel 1 , and was stabilized 
by slipping and the cone road surface with the four-wheel drive was attained, and conformed to 
treading in of an accelerator also at the time of sudden start will be obtained. 
[0022] Drawing_2 (a) sh ows the range of the generated output of the generator 6 to the output- 
shaft rotational frequency of the transmission 4 by the side of a front wheel 1 , Curve A shows the 
generated output of the generator 6 after adjustment was added by the regulator by the case where 
the slip with a big front wheel 1 is caused, and Curve B shows the generated output of the 
generator 6 in the condition that the order rings 1 and 7 are carrying out uniform rotation. 
[0023] Moreover, the curve C of ^awing_2 (b) shows change of the traction generated on the rear- 
drive shaft 10 (therefore, rear wheel 7) according to the input-shaft rotation difference (that is, 
rotator rotation difference of a generator 6 and an induction motor 8) of the order ring transmission 
4 and 9. The operation which the traction generated in a rear wheel 7 becomes large, the load to a 
front wheel 1 becomes large so much, and the case where a big slip is generated for a front wheel 1 
by this reduces the traction, makes a slip finish with, and makes it re-stick will work greatly. 
[0024] As mentioned above with the four-wheel-drive equipment of the gestalt of this operation Are 
in a compound electric vehicle and the power of the generator 6 driven by the prime mover 3 for 
driving a front wheel 1 is stored electricity at a capacitor or a battery. Since the power of a 
generator 6 is directly supplied to an induction motor 8 and it is made to carry out the rotation drive 
of the rear wheel 7 compared with the conventional four-wheel-drive equipment which drives a rear 
wheel 7 by carrying out the rotation drive of the motor for rear drives using the accumulation-of- 
electricity force The expensive and complicated circuit supply for power conversion is not needed, 
but it is made the simplified configuration, and can constitute in cost and cheaply. 
[0025] Moreover, to transit, it is a two-flower drive, and if it will be in a run state for which a four- 
wheel drive is truly needed, it becomes a four-wheel drive automatically and fuel consumption can 
usually be improved. 

[0026] Moreover, since the rotation drive of the induction motor 8 for rear drives is carried out by 
generated output with the generator 6 by the side of the front wheel 1 which is the 1 st wheel driving 
shaft fundamentally, there is no condition which a rear wheel 7 rotates more quickly than a front 
wheel 1, i.e., a possibility that a rear wheel 7 may slip previously. 

[0027] Furthermore, it is the device in which a part for the surplus of a front-wheel drive output is 
turned to rear drives, and it has the function as TCS (Torque Control System) essentially, without 
the load of a rear wheel 7 increasing, bringing a result to which it reduces the driving force of a front 
wheel 1, and making special equipment equip so that the slip of a front wheel 1 is large, and stable 
transit can be realized. 

[0028] In addition, since it only connects by strong ** Rhine 12 between a front-wheel drive and a 
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rear-drive device, space-saving-ization can be attained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the gestalt of one operation of this 
invention. 

[Drawing 2] The graph which shows the front-wheel rotational frequency-generated output property 
of the generator in the gestalt of the above-mentioned operation, and the graph which shows the 
rotational-speed difference-rear wheel traction property of an order ring. 
[Description of Notations] 

1 Front Wheel 

2 Front-Wheel Driving Shaft 

3 Prime Mover 

4 Transmission 

5 Differential Gear 

6 Generator 

7 Rear Wheel 

8 Induction Motor 

9 Transmission 

10 Rear-Drive Shaft 

1 1 Differential Gear 

12 Three Phase Strong ** Rhine 
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